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$p(z)$ Newton (Newton maP)
$N(z)=z- \frac{p(z)}{p(z)}$
$P$ Newton $N_{p}$ $p$ $\alpha$ (super-)attracting fixed point
iteration $\alpha$
$\{z\in C|N_{p}^{n}arrow\alpha, narrow\infty\}$




$\bullet$ $\infty$ $p(z)$ ([Fat20])


















A: $[- \frac{1}{2},$ $\frac{1}{2}]\cup\{-\frac{1}{2}+e^{i\theta}$ ; $0 \leq\theta\leq\frac{\pi}{3}\}\cup\{\frac{1}{2}+e^{i\theta}$ ; $\frac{2\tau}{3}\leq\theta\leq\pi\}$
A 3 Newton [Tan]
$N_{p}$ $N_{p_{\lambda}},$ $\lambda\in\Lambda$ (Fig. 2 )
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Fig. 2. Parameter plane of Thurston model
Thurston model $\{N_{p_{\lambda}}\}_{\lambda}$ $\infty$ $0$ free
critical point o critical $value-\frac{\lambda^{2}-1/4}{\lambda^{2}+3/4}$ $x^{2}-y^{2}> \frac{1}{2}(x>$
$0,$ $z=x+iy$)
$0$ $\lambda$ $0arrow N_{p_{\lambda}}(0)arrow\infty$
$\lambda$




$\lambda=\{\begin{array}{l}0\pm 0.12156018i0\pm 0.30070562i0\pm 0.44270458i\pm(0.62110802\pm 0.9926393i)\pm(1.38840381\pm 0.4590628i)\pm(0.968757l6\pm 0.8833270i)\end{array}$
$N_{p}$ Fig. 3
$\lambda$ Misiurewicz point 2
$\{z^{2}+c\}$
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Fig. 3. Same colored lumps stick to the inmediate basin
$N_{p_{\lambda}}(0)$
2 Misiurewicz point [Tan85]
Thurston model Misiurewicz point Tan Lei [Tan85] (Hausdorff dis-
tance) (Fig. $4$ Fig. 5 )
$\lambda$












Manning $[Man86]$ Sutherland [Sut90] $x\sigma^{\vee}[NF93]$ $\ovalbox{\tt\small REJECT} X$ $^{\mathscr{J}}$Newton
t24
Fig. 4. “Misiurewicz point” of $N_{p}$ : Parameter plane
Fig. 5. “Misiurewicz point” of $N_{p}$ : Dynamical plane
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Fig. 6. Immediate basin with a narrow channel
Newton $\alpha$ $B(\alpha)$ $[Prz89]_{\circ}$













$\alpha$ $B(\alpha)$ free critical point $M(z)=z^{2}$
1 $([NF93])$ $\xi$ $M(z)$ $B(\alpha)$ ,




2 (Lucas test for Blashke product)
$M(z)=ze^{i\theta} \prod_{j=1}^{s}\frac{z-\mu_{j}}{1-\overline{\mu}j^{Z}}$
,
$M(z)$ critical poin $t$ convex hull $\langle\{\mu_{j}\}\rangle$
$M’(z)=e^{i\theta} \prod_{j=1}^{s}\frac{z-\mu j}{1-\overline{\mu}j^{Z}}+ze^{i\theta}\sum_{k=1}^{s}\frac{1-|\mu_{k}|^{2}}{(1-\overline{\mu}_{k}z)^{2}}\prod_{j\neq k}\frac{z-\mu j}{1-\overline{\mu}_{j^{Z}}}$
$= \frac{1}{z}M(z)+M(z)\sum_{k=1}^{s}\frac{1-|\mu_{k}|^{2}1}{1-\overline{\mu}_{k}zz-\mu_{k}}$
















1 (Blashke product fixed point eigenvalue )
$M(z)=ze^{i\theta} \prod_{j=1}^{s}\frac{z-\mu_{j}}{1-\overline{\mu}j^{Z}}$



















Fig. $8$ Fig. 9
3.3. 3





$M’( \xi_{1})=2+\frac{1-a^{2}-b^{2}}{(\sqrt{1-b^{2}}-a)^{2}}$ , $M’( \xi_{2})=2+\frac{1-a^{2}-b^{2}}{(-\sqrt{1-b^{2}}-a)^{2}}$
$a>0$ $3\geq M’(\xi_{1})>M’(\xi_{2})$
$\xi_{2}$ opening modulus
modulus $\frac{\pi}{\log 3}$ o free critical point
opening modulus $\frac{\pi}{\log 2}$ $\frac{\pi}{\log 3}<\frac{\pi}{\log 2}$
1 $R$ $R>3$
$R=3,$ $d=3,$ $M’(\xi)=3klarrow$ $\frac{2}{9(1+\sqrt{3})}k’F$ $\circ$
$\infty$
3 3 centered $g_{3}$ $P\in \mathcal{P}_{d}(1)$
$t,$ $|t|=3$ $\frac{1}{9(2+\sqrt{3})}$
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Fig. 8. Blashke product of $M(z)=z^{2} \frac{z-\lambda}{\ovalbox{\tt\small REJECT}-\lambda z}\frac{z-p}{1-\overline{\mu}z}\lambda=0.6-0.8i,$ $\mu=0.7+0.6i$





([Man86]) $p(\in \mathcal{P}_{d}(1))$ $d(>10)$ centered $\alpha$ $p$
$exp$os$ed$ root
$|t|\leq d,$ $|N^{-1}(t)|>d$ $t$ $B(\alpha)$ t
$\frac{0.0738|t|}{d\log d}$
‘ Manning
$p(z)=z^{d}+a_{d-2}z^{d-2}+\cdots+a_{0}$ , $d\geq 10,$ $|a_{i}|\leq 1$
$\epsilon>0$
Put $R=(19.2d\log d+2)\pi$
to $= \exp(\frac{2\pi i}{R})$
$\rho=1-\text{ ^{}\pi}$
Array A $=^{ef}\{\dot{\mu}d\omega^{k}$ ; $0 \leq j<-(\frac{R}{2\pi})\log(1-\frac{1}{d}-\frac{2}{d^{2}})+1,0\leq k<R\}$
$(j, k)$ $w=N^{l}(p^{;}d\omega^{k}),$ $1 \leq l\leq d\log\frac{d^{3}}{\epsilon}$
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